In the Danish machine the gases are pumped in during inspiration and sucked out during expiration.
Advantages of the automatic machines are the same as of controlled respiration by other means. In addition: (1) The ventilation can be maintained at a sufficient and fixed level, more accurately than by manually controlled respiration. (2) The ventilation can easily be changed, little or much, either in frequency and/or depth.
(3) The nerve-impulses from the operation field arise at constant intervals, as in normal respiration; this has presumably a certain importance in diminishing the neurogenic shock from the operation and in maintaining the normal tone of the circulatory medullary centre.
(4) The respiratory part of the circulation, i.e. the venous return of blood to the heart, is supported by the changing pressure inside the thoracic cavity, presumably mostly where positive pressure alternating with suction is applied, as in the Danish machine.
(5) During a thoracotomy when an automatic machine is used, the respiratory movements are very small and take place in an exactly regular rhythm. This is a great help to the surgeon and makes his job easier.
(6) During these extensive and dangerous operations the anesthetist has much to do. Besides guarding the patient and running the anesthetic he must watch the transfusion and use his general skill to counteract anything which might disturb the smooth course of the operation. The automatic machines allow the anesthetist more freedom; he can, without decreasing the ventilation, move from the head of the patient if his help is needed elsewhere in the theatre. He will also have more time for making records.
(7) The ventilation can be recorded exactly, which is of interest both clinically and scientifically. Kjaer, for all their help; to Dr. phil. 0. M. Henriques, the chief of the Finsen laboratory, where the blood estimations were undertaken, and to Major 0. Lippmann who has undertaken the technical part of these experiments. THIS is an account of some purely empirical observations on the use of a skin thermometer during anesthesia.
I have used a skin thermometer on a great many surgical patients, including most bad risk cases, for rather more than three years and have come to rely more and more on these readings together with those of the blood-pressure, &c., as an indication of the patient's general condition and his need for resuscitative measures.
In the ordinary way when we assess a patient's condition, we include rough estimates of the state of his peripheral circulation. We feel the temperature of his skin and note his colour. It has been shown that temperatures within a range of 50 C. above or below that of the examining finger will not be appreciated as either warm or cold [1] . Variations in the skin temperature, however, give a reasonably accurate idea of any changes in the state of the peripheral circulation.
The technique is simple, a mercury in glass thermometer is used. This is made without a constriction and reads from 80°to 107°F. The bulb is in ring form and partly enclosed in a reflecting hemispherical case, making with the patient's skin a reasonably airtight fit, thus avoiding changes in the readings due to draughts, &c.
The thermometer is attached by elastoplast to the patient's forehead. This position is chosen because the skin of the forehead shows least response to environmental changes of temperature [2] .
There is considerable individual variation in the skin temperature of the face in normal patients [2] , so, within limits, changes in temperature rather than absolute readings are considered to be of significance.
The constriction of the vessels of the skin is one of the compensating factors in shock, and I think a measurement of this vasoconstriction is, to a close approximation, a measurement of the degree of shock present.
The skin temperature of the patient's face usually rises with the induction of any anesthetic, the absence of this vasodilatation apparently having a grave prognostic significance [3] . After this initial rise, it will remain steady unless shock occurs when it may fall. A fall of 1°F. or less is of minor significance, but 30 or more shows, I think, a considerable degree of shock.
The variation in skin temperature bears very little relation to that of the bloodpressure. A very considerable fall in blood-pressure may occur without a fall in skin temperature, the fall in blood-pressure being due perhaps to a high spinal, large quantities of local anxsthetic solution, changes in position of the patient, changes in the percentage of the anesthetic gases, or any other cause producing sluggishness of the circulation without true shock. In one case the patient's bloodpressure fell to 40 mm. systolic and 20 mm. diastolic after a high spinal for a combined synchronous excision of the rectum. The blood-pressure remained at this level for more than one hour.
Provided that there has been no fall in skin temperature, I have never found any harm come to a patient whatever his blood-pressure. When, however, the bloodpressure and skin temperature have fallen together, the patient has been critically ill and needed energetic resuscitation.
In some cases a sustained blood-pressure, or even a rise, has been seen with a fall in skin temperature. This is not uncommon, presumably the vasoconstriction which causes the fall in skin temperature also sustains the blood-pressure. The patient in these cases has been shocked but has compensated well for his shock; however, it is important to realize that the condition of shock is present and that the patient requires careful watching.
By taking skin temperatures we can distinguish between falls in blood-pressure due to shock and falls due to other causes of little significance. With skin temperature and blood-pressure readings together the patient's need for resuscitation can be better judged.
